
Looking lnside Cells

Reading Preview
Key ConcePts
o What role do the cel l  wal l  and

cel l  membrane PlaY in the cel l?

o What are the funct ions of  cel l

organel les?

o How are cel ls organized in manY-

cel led organisms?

r How do bacter ia l  cel ls di f fer  f rom

plant and animal cel ls?

Key Terms
'  organel le '  cel l  wal l
.  cel l  membrane '  nucleus

'  cytoplasm o mitochondria
.  endoplasmic ret iculum
. r ibosome '  Golgi  body
. chloroplast '  vacuole

' lysosome

@ rarget Reading Skill
Previewing Visuals Before You
read, preview Figure 12. Then

write two questions that You have

about the i l lustrat ions in a graphic

organizer l ike the one below. As

you read, answer Your quest ions'

Is*e'**** -..:

How Large Are Cells?
1. Look at  the organism in the photo'  The

organism is an amoeba (uh vrr  buh),  a large

single-cel led organism' This type of  amoeba
is about 1 mm long.

2.  Mult ip ly your height in meters by 1,000 to
get your height in mi l l imeters.  How many

amoebas would you have to stack end-to-end
to equal  your height?

3. Many of  the cel ls in your body are about 0 '01 mm long-one

huniredth the s ize of  an amoeba'  How many body cel ls

would you have to stack end-to-end to equal your height?

Think l t  Over
lnferring Look at a metric ruler to see how small 1 mm is' Now

imagine a distance one one-hundredth as long, or 0 '01 mm'

Why can't you see your body's cel ls without the aid of a

microscoPe?

Nasturtiums brighten up many gardens with green leaves and

colorful flowers. How do nasturtiums carry out all the func-

tions necessary to stay alive? To answer this question, you are

about to take an imaginary journey. You will travel inside

a nasturtium leaf, visiting its tiny celis. You will observe some

of the structures found in plant cells. You will also iearn some

differences between plant and animal cells'

As you will discover on your journey, there are even smaller

structures inside a cell. These tiny cel| structures, called

organelles , carry out specific functions within the cell' )ust as

yoir stomach,lungs, and heart have different functions in your

fody, each organ.ll. hur a different function within the cell.

Now it's time to hop aboard your imaginary ship and sail into a

Plant and Animal Cells

a. How are animal cells different
from plant cel ls?
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{ Onion root cells

Enter the Cell
Your ship doesn't have an easy time getting inside the celr. It
has to pass through the cell wall and the cell membrane.

Cell Wall As you travel through the plant cell, refer to
Figure 12. First, you must slip through the cell wall. The cell wall
is a rigid layer of nonliving material that surrounds the cells of
plants and some other organisms. The cells of animals, in con-
trast, do not have cell walls. A plant's cell wall helps to protect
and support the cell. The cell wall is made mostly of a strong
material called cellulose. Although the cell wall is tough, many
materials, including water and oxygen, can pass through easily.

cell Membrane After you sail through the cell wall, the next
barrier you must cross is the cell membrane. A1l cells have cell
membranes. In cells with cell walls, the cell membrane is
located just inside the cell wall. In other cells, the cell mem-
brane forms the outside boundary that separates the cell from
its environment.

The cell membrane controls what substances come into
and out of a cell. Everything the cell needs, from food to oxy-
gen, enters the cell through the cell membrane. Fortunately,
your ship can slip through, too. Harmful waste products leave
the cell through the cell membrane. For a cell to survive, the
cell membrane must allow these materials to pass in and out.
In addition, the cell membrane prevents harmful materials
from entering the cell. In a sense, the cell membrane is iike a
window screen. The screen allows air to enter and ieave a room,
but it keeps insects out.

dEf;:fl?l*Li wt''at is the function or the celtwal?

Paramecium Y

FIGURE 8

Cell  Wal l  and Cel l  Membrane
The onion root cel ls have both a
cel lwal l  and a cel l  membrane. The
single-cel led paramecium has only
a cel l  membrane.
lnterpreting Photographs What
shape do the cell walls give to the
onion root cells?

Chapter l  C)17



FIGURE 9

The Nucleus
The photo ( lef t)  and diagram
(r ight)  both show the nucleus, pores
which is the cel l 's control
center.  The chromatin in the
nucleus contains instruct ions
for carrying out the cel l 's
act iv i t ies.

Gelatin Cell
Make your own model of
a cel l .

1. Dissolve a Packet of
color less gelat in in warm
water. Pour the gelatin
into a rectangular Pan (for

a plant cel l )  or  a round Pan
(for an animal cel l ) .

2. Choose different materials
that resemble each of the
cell  structures found in the
cel lyou are model ing.
lnsert these materials into
the gelatin beiore i t
begins to sol idifY.

Making Models On a sheet
of paper, develoP a keY that
identif ies each cell  structure
in your model. Describe the
function of each structure.

Chromatin

Nucleolus

Sail on to the Nucleus
As you sail inside the cell, a iarge, oval structure comes into

view. This structure, called the nucleus (xoo klee us), acts as

the "brain" of the cell. You can think of the nucleus as the

cell's control centeq directing all of the cell's activities.

Nuclear Envelope Notice in Figure 9 that the nucleus is

surrounded by a membrane called the nuclear envelope. Just as

a mailing envelope protects the letter inside it, the nuclear

envelope protects the nucleus. Materials pass in and out of the

,rucleus through pores in the nuclear envelope. So aim for that

pore just ahead and carefully glide into the nucleus'

chromatin You might wonder how the nucleus "knows"

how to direct the cell. The answer lies in those thin strands

floating directly ahead in the nucleus. These strands, called

chromatin, contain genetic material, the instructions for

directing the cell's functions. For example, the instructions in

the chromatin ensure that leaf cells grow and divide to form

more leaf cells.

Nucleolus As you prepare to leave the nucleus, you spot a

small object floating by. This structure, a nucleolus, is where

ribosomes are made. Ribosomes are the organelles where pro-

teins are produced. Proteins are important chemicals in cells.

d.H$tr-# 
where in the nucleus is genetic materialfound?

Nuclear enveloPe
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FIGURE 1O
Mitochondrion
The mitochondria produce most of the
cell's energy. Inferring tn what types
of cells would you expect to find a lot
of mitochondria?

Organelles in the Cytoplasm
As you leave the nucleus, you find yourself in the cytoplasm,
the region between the cell membrane and the nucleus. your
ship floats in a clear, thick, gel-like fluid. The
plasm is constantly moving, so your ship does

fluid in the cyto-

pel itself. Many celi organelles are found in the
not need to pro-
cytoplasm.

Mitochondria suddenly, rod-shaped structures room ahead.
These organelles are mitochondria (my tuh KAHN dree uh)
(singular mitochondrion). Mitochondria are known as the
"powerhouses" of the cell because they convert energy in
food molecules to energy the cell can use to carry out its
functions. Figure 10 shows a mitochondrion up close.

Endoplasmic Reticulum As you sail farther into the cyto-
plasm, you find yourself in a maze of passageways cailed the
endoplasmic reticulum (en duh prez mik rih rrr yrrh ium).
The endoplasmic reticulum's passageways carry proteins and
other materials from one part of the cell to another.

Ribosomes Attached to some surfaces of the endoplasmic
reticulum are small, grainlike bodies called ribosomer. oth.t
ribosomes float in the cytoplasm. Ribosomes function as
factories to produce proteins. some newly made proteins are
released through the wall of the endoplasmic reticulum. From
the interior of the endopiasmic reticulum, the proteins will be
transported to the Golgi bodies.

Frcune 1' l
Endoplasmic Ret iculum
The endoplasmic ret iculum is
simi lar to the system of hal lways
in a bui ld ing.  Proteins and other
mater ials move throughout the
cel l  by way of the endoplasmic
ret iculum. The spots on this
organel le are r ibosomes, which
produce proteins.



Frcune 10
Mitochondrion
The mitochondria produce most of the
cell's energy. Inferring ln what types
of cells would you expect to find a tot
of mitochondria?

As you leave the nucleus, you find yourself in the cytoplasm,
the region between the ceil membrane and the nucieus. your
ship floats in a clear, thick, gel-like fluid. The fluid in the cyto-
plasm is constantly moving, so your ship does not need to pro-
pel itself. Many cell organelies are found in the cytoplasm.

Mitochondria suddenly, rod-shaped structures loom ahead.
These organelles are mitochondria (my tuh KAHN dree uh)
(singular mitochondrion). Mitochondria are known as the
"powerhouses" of the cell because they convert energy in
food molecules to energy the cell can use to carry out its
functions. Figure 10 shows a mitochondrion up close.

Endoplasmic Reticulum As you sail farther into the cyto-
plasm,,you find yourself in a maze of passageways called the
endoplasmic reticulum (en duh prez mik rih rir yuh lum).
The endoplasmic reticulum's passageways carryproteins and
other materials from one part of the cellto another.

Ribosomes Attached to some surfaces of the endoplasmic
reticulum are small, grainlike bodies called ribosomer. oth",
ribosomes float in the cy.toplasm. Ribosomes function as
factories to produce proteins. some newly made proteins are
released through the wall of the endoplasmic reticulum. From
the interior of the endoplasmic reticulum, the proteins wili be
transported to the Golgi bodies.

Organelles in the Cytoplasm

Frcunr 11
Endoplasmic Ret iculum
The endoplasmic ret iculum is
simi lar to the system of hal lways
in a bui ld ing.  Proteins and other
mater ials move throughout the
cel l  by way of the endoplasmic
ret iculum. The spots on this
organel le are r ibosomes, which
produce proteins.

Ribosom
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FIGURE 12

Plant and Animal Cel ls
These i l lustrat ions show typical  structures found in plant
and animal cel ls.  Comparing and Contrast ing tdent i fy
one structu re found in plant cells but not animal cells.

Cel lWal l
In a plant cel l ,  a st i f f
wal l  surrounds the
membrane, giv ing
the cel l  a r ig id,
boxl ike shape.

Chloroplasts
These organel les
capture energy
from sunl ight  and
use i t  to produce
food for the cel l .

Endoplasmic Ret iculum
This network of passageways
carr ies mater ials from one
part  of  the cel l  to another.

Vacuole
Most mature plant cel ls
have one large vacuole.
This sac wi th in the
cytoplasm stores wateL
food, waste products,
and other mater ia ls.

Nucleus
The nucleus directs al l
of  the cel l 's act iv i t ies,
including reproduct ion.

Cytoplasm

Ribosomes

Golgi  Body

Mitochondrion

Cel l  Membrane
The cel l  membrane protects
the cel l  and regulates what
substances enter and leave
the cel l .

Plant Cell

I C'-



Cytoplasm
The cytoplasm includes
a gel- l ike f lu id in which
many di f ferent organel les
are found.

Ribosomes
These smal l  structures
funct ion as factor ies to
produce proteins. Ribosomes
may be attached to the
endoplasm ic ret iculum,
or they may f loat in
the cytoplasm.

Nucleus
The nucleus directs al l
of  the cel l 's act iv i t ies.
including reproduct ion

Mitochondria
Most of the
cel l 's energy
is produced
within these
rod-shaped
orga nel les.

Lysosomes
These smal l  organel les
contain chemicals
that break down food 

''

part ic les and worn-out
cel l  parts.

Vacuole
Some animal cel ls have
vacuoles that store food,
wateL waste, and other
mater ials.

Cel l  Membrane
Since an animal cel l  does
not have a cel l  wal l ,  the cel l
membrane forms a barr ier
between the cytoplasm and the
environment outside the cel l .

*
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Endoplasmic
Reticulum

The Golgi  bodies
receive mater ials
from the endoplasmic
ret iculum and send
them to other parts
of the cel l .  They also
release mater ials
outside the cel l .

Go Snline
sctive€fq,

For: Plant and Animal Cells activity 
\

Visit: PHSchool.com
Web Code: cep-3012

Animal Cel l
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Fraunr 13
A Golgi  Body
Golgi  bodies are organel les that
tra nsport  mater ia ls.

Golgi Bedies As you leave the endoplasmic reticulum, you
see the structure shown in Figure 13. It looks like flattened
sacs and tubes. This structure, called a Golgi body, can be
thought of as the cell's mail room. The Golgibodies receive
proteins and other newly formed materials from the endo-
plasmic reticulum, package them, and distribute them to
other parts of the cell. The Golgi bodies also release materials
outside the cell.

€hloroplasts Have you noticed the many large green struc-
tures floating in the cytoplasm? only the cells of plants and some
other organisms have these green organelles called chloroplasts.
Chloroplasts capture energy from sunlight and use it to
produce food for the cell. Chloroplasts make leaves green.

vacuoles Steer past the chloroplasts and head for that large,
water-filled sac, called a vacuole (vex yoo ohl), floating in the
cytoplasm. vacuoles are the storage areas of cells. Most plant
cells have one large vacuole. Some animal cells do not have
vacuoles; others do. vacuoles store food and other materials
needed by the cell. Vacuoles can also store waste products.

Lysosomes Your journey through the cell is almost over.
Before you leave, take another look around you. If you carefully
swing your ship around the vacuole, you may be lucly enough to
see a lysosome (rv suh sohm). Lysosomes are small, round
structures containing chemicals that break down certain
materials in the cell. some chemicals break down large food
particles into smaller ones. Lysosomes also break down old cell
parts and release the substances so they can be used again. In this
sense, you can think of lysosomes as the cell's cleanup"crew.

d Ef; :f ilt1,nr,i Hl"j i',nft i1'; :?!lffi l:? ;i"" :3ii of s u n' i s h t

Comparing Cells
Observe the characterist ics of
plant and animal cel ls.

1B:['-:']ii#i:fi1
from your teacher.
Examine these cel ls under
the low-power and high-
power lenses of a
microscope.

2. Draw a picture of what
you see.

3. Repeat Steps 1 and 2 with
a prepared sl ide of  animal
ce l ls .

Observing How are plant
and animal cel ls al ike? How
are they different?

:_ -Ll l , .  G a rtr



Special ized Cel ls l|UErUPlants and animals (including yourself) contain many cells. In
a many-celled organism, the cells are often quite different from
each other and are specialized to perform specific functions.
contrast, for example, the nerve cell and red blood cells in
Figure 14. Nerve cells are specialized to transmit information
from one part of your body to another, and red blood cells
carry orygen throughout your body.

rn many-celled organisms, ceils are often organized into
tissues' organs' and organ systems. A tissue is a gioup of sim-
ilar cells that work together to perform a specific-funcjion. For
example, your brain is made mostly of nervous tissue, which
consists of nerve cells. An organ, such as your brain, is made of
different kinds of tissues that function together. In addition to
nervous tissue, the brain contains other kinds of tissue that
support and protect it- Your brain is part of your nervous sys-

Cell Structure
and Function

Video Preview
) Video Field Trip

VideoAssessment

tem, which is an organ system that dlrects body activities anduLvur LrrqL u[LLLJ UULfy i lLLfVfLfgS ano 
. 
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processes. An organ system is a group of organs that work , ,{
fnoefhpr *n no*f^** ^ *^:^-  t - - ,^  ^ ' :  -  '  i : \together to perform a major function.

d,!ff!l?--*,,i what is an orsan system? Give an exampte.

Frcune 14
Special ized Cel ls
Nerve cel ls carry information
throughout the human bodv. Red
blood cel ls carry oxygen. Bohe
cel ls produce chemicals that
strengthen bone.
Comparing and Contrast ing
Compare the structures of
these three types of cells.

Bone cel ls V

Red blood cel ls in a y
blood vessel

E
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Frcunr 15
Bacterial Cells
Bacter ia l  cel ls have no nuclei . : Bacterial Cells

, The plant and animal cells that you just rearned abJut arc vety
; different from the bacterial cells you see in Figure 15. First,
I bacterial cells are usually much smaller than pllnt or animal
; cells. A human skin celi, for example, is about ten times as large
, as an average bacterial cell. while a bacterial cell does have a
r cell wall and a cell membrane, it does not contain a nucleus.
i The bacterial cell's genetic material, which looks like a thick,
r tangled string, is foirnd in the cytoplasm. Bacteriai cells con-
r tain ribosomes, but none of the other organelles found in plant
r or animal cells.

{

3. a. Reviewing \A4rat is a tissue? \44rat is an organ?
b. Explaining V\4rat is the relationship among

cells, tissues, and organs?
c. Inferring Would a tissue or an orqan have

more kinds of specialized cells? Eiplain.
4. a. Reviewing V\4rere is the genetic material in a

bacterial cell?
b. Comparing and Contrasting Contrast the

location of genetic material in bacterial cells
to its location in plant and animal cells.

Writing a Description Write a paragraph
describing a typical ani ma I cel l .  your paraqraph
should include al l the structures qenerallv-
found in animal cel ls and a brief Jxplanation of
the functions of those structures.

,

Streptococcus

Q 1a19et Reading Skil l previewing visuals
Reter to your questions and answers about
Figure 12 to help you answer the questions below.

Reviewing Key Concepts
'1. a. Comparing and Contrasting Compare the

functions of the cell wall and the cell
membrane.

b. Describing \Arhat is a characteristic of
cellulose?

c. Inferring How does cellulose help with the
functions of the cell wall?

2. a, ldentifying Identifi' the functions of
ribosomes and Golgi bodies.

b. Describing Describe the characteristics of the
endoplasmic reticulum.

c. Applying Concepts How are the functions of
ribosomes, Golgi bodies, and the endoplasmic
reticulum related to one another?

24aC
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